Quantification of bifunctional diethylenetriaminepentaacetic acid derivative conjugation to monoclonal antibodies by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
The results of the characterization of a matrix-assisted laser desorption/ionization time-of-flight mass spectrometry-based method that was developed to establish the stoichiometry of CHX-A''-diethylenetriaminepentaacetic acid (DTPA) or benzyl-DTPA conjugated to a recombinant immunoglobulin G (IgG) are reported. This simple method does not require an accurate measurement of the sample protein concentration to accurately quantify the number of DTPA conjugated. It is also not necessary to thoroughly remove nonconjugated DTPA from the sample. The average number of moles of DTPA attached per mole of IgG was calculated from the difference in the observed masses of DTPA-IgG and nonconjugated IgG divided by the molecular weight of the DTPA derivative. As more DTPA is attached, the [M+H](+) peak of DTPA-IgG becomes broader and noisier. Also, the signal intensity in the mass spectrum decreases, apparently due to the increase in the heterogeneity in the number of DTPA attached to each molecule of IgG. The standard deviation of the measured mass and that of the stoichiometry of the DTPA attached per IgG increased as more DTPA was attached. The standard deviation, expressed as coefficient of variation for samples with 2 to 4 mol of DTPA attached per mole of IgG, was 8 to 9%.